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INTRODUCTION 
 
 The Center for Magnetic Reconnection Studies (CMRS) was a multi-institutional 
consortium, originally involving three academic institutions: the University of Iowa 
(Principal Investigator: Professor A. Bhattacharjee), the University of Chicago (Principal 
Investigator: Professor R. Rosner), and the University of Texas at Austin (Principal 
Investigator: Professor R. Fitzpatrick) The CMRS was located at and administered from 
the University of Iowa initially, and moved to the University of New Hampshire in the 
last year of its funding.  The last year of the funding was extended under a no-cost 
extension agreement.  The CMRS was funded under the auspices of the SciDAC 
(Scientific Discovery with Advanced Computing) program. 
  
 It was proposed that the principal computational product of the proposed research 
program was a single code, called the Magnetic Reconnection Code (MRC).   This has 
been accomplished. The MRC is a fully three-dimensional compressible Hall MHD code 
(of which resistive/viscous MHD is a special case) with options to run in slab, cylindrical, 
and toroidal geometry.  It has options for equations of state and boundary conditions that 
will enable us to carry out free as well as forced reconnection studies.  The code is 
modular, with the flexibility to change algorithms if necessary, and use Adaptive Mesh 
Refinement (AMR).  It is massively parallel, using extant libraries to achieve portability 
and scalability on a variety of different message-passing parallel computers.  The MRC is 
a unique tool of high-performance computing and will be applied to a broad range of 
physical problems involving collisional as well as collisionless magnetic reconnection in 
astrophysical, laboratory/fusion, and space plasmas. In addition to the MRC, we have 
developed a fully three-dimensional particle-in-cell (PIC) code, ExPIC, which was not 
promised in our proposal, but represents additional value added to this research program.  
ExPIC enables us to investigate the kinetic physics of reconnection. 
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